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1
LITHOGRAPHY PROCESS

BACKGROUND

Semiconductor devices are fabricated by creating a
sequence of patterned and un-patterned layers where the fea-
tures on patterned layers are spatially related to one another.
Thus during fabrication, each patterned layer must be aligned
with a previous patterned layer, and as such, an overlay (layer-
to-layer alignment) between a first layer and a second layer
must be taken into account. As semiconductor processes
evolve to provide for smaller critical dimensions and devices
reduce in size and increase in complexity including number of
layers, an alignment precision between layers becomes
increasingly more important to the quality, reliability and
yield of the devices. Misalignment of layers can cause per-
formance issues and even potentially cause a device to fail
due to, for example, a short caused by a misaligned intercon-
nect layer. An overlay error may be induced by using different
exposure tools to expose different layers. It is desired to have
improvements in this area.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure is best understood from the follow-
ing detailed description when read with the accompanying
figures. It is emphasized that, in accordance with the standard
practice in the industry, various features are not drawn to scale
and are used for illustration purposes only. In fact, the dimen-
sions of the various features may be arbitrarily increased or
reduced for clarity of discussion.

FIG. 1 is a simplified block diagram of a lithography sys-
tem for implementing one or more embodiments of the
present invention.

FIG. 2 is a simplified block diagram of a mask fabricating
system for implementing one or more embodiments of the
present invention.

FIG. 3 is a flowchart of a lithography process according to
various aspects of the present disclosure.

FIGS. 4A and 4B are a top views of images provided in one
or more steps of the process of FIG. 3.

FIG. 5 is an exemplary embodiment of an overlay error
map used and/or generated by the lithography process of F1G.
3.

DETAILED DESCRIPTION

It is to be understood that the following disclosure provides
many different embodiments, or examples, for implementing
different features of the invention. Specific examples of com-
ponents and arrangements are described below to simplify the
present disclosure. These are, of course, merely examples and
are not intended to be limiting. Moreover, the performance of
a first process before a second process in the description that
follows may include embodiments in which the second pro-
cess is performed immediately after the first process, and may
also include embodiments in which additional processes may
be performed between the first and second processes. Various
features may be arbitrarily drawn in different scales for the
sake of simplicity and clarity. Furthermore, the formation of
a first feature over or on a second feature in the description
that follows may include embodiments in which the first and
second features are formed in direct contact, and may also
include embodiments in which additional features may be
formed between the first and second features, such that the
first and second features may not be in direct contact.
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Referring to FIG. 1, a lithography system 10 includes a
radiation source 20, an illuminator 30, a mask 40 (in the
present disclosure, the terms of mask, photomask, and reticle
are used to refer to the same item), a projection optics box 50
and a target 60 such as a semiconductor wafer on a substrate
stage. However, other configurations and inclusion or omis-
sion of devices may be possible.

In the present embodiment, the radiation source 20 may be
any suitable light source, such as a Krypton Fluoride (KrF)
excimer laser with wavelength of 248 nm, an Argon Fluoride
(ArF) excimer laser with a wavelength of 193 nm, a fluorine
dimer (F2) excimer laser with a wavelength of 157 nm, or
other light sources having a longer wavelength. The radiation
source 20 may include an optical source selected from the
group consisting of ultraviolet (UV) source, deep UV (DUV)
source, extreme UV (EUV) source, and X-ray source. The
radiation source may alternatively include a particle source
selected from the group consisting of electron beam
(E-Beam) source, ion beam source, and plasma source.

The illuminator 30 may include refractive optics, such as a
single lens or a lens system having multiple lenses (zone
plates) and/or reflective optics, such as a single mirror or a
mirror system having multiple mirrors in order to direct light
from the radiation source 20 onto the mask 40.

The mask 40 can be a transmissive mask or a reflective
mask. The mask 40 includes a patterned absorption (opaque)
layer. A light beam may be partially or completely blocked
when directed on an opaque region. The opaque layer may be
patterned to have one or more openings through which a light
beam may travel through (for a transmissive mask) or reflect
from a reflective region (for a reflective mask). The mask 40
may incorporate other resolution enhancement techniques
such as phase shift mask (PSM) and/or optical proximity
correction (OPC).

The projection optics box 50 may have refractive optics or
reflective optics. The projection optics box 50 directs the
patterned radiation towards the target 60 (e.g., a semiconduc-
tor wafer).

The target 60 includes a semiconductor wafer with a resist
layer, which is sensitive to the radiation. The target 60 may be
held by a target substrate stage. The target substrate stage
provides control of the target substrate position such that the
image of the mask is scanned onto the target substrate in a
repetitive fashion (though other lithography methods are pos-
sible).

FIG. 2 is a simplified block diagram of an embodiment of
a mask manufacturing system 100. The mask manufacturing
system 100 includes a plurality of entities, such as a design
house 120 and a mask house 130. The plurality of entities are
connected by a communications network, which may be a
single network or a variety of different networks, such as an
intranet and the Internet, and may include wired and/or wire-
less communication channels. Each entity may interact with
other entities and may provide services to and/or receive
services from the other entities.

The design house (or design team) 120 generates an IC
design layout 122. The IC design layout 122 includes various
geometrical patterns designed for an IC product, based on a
specification of the IC product to be manufactured. The
design house 120 implements a proper design procedure to
form the IC design layout 122. The design procedure may
include logic design, physical design, and/or place and route.
The IC design layout 122 is presented in one or more data files
having information of the geometrical patterns. For example,
the IC design layout 122 can be expressed in a GDSII file
format (or DFII file format).
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The mask house 130 (or mask shop) uses the IC design
layout 122 to manufacture one or more masks to be used for
fabricating the various layers of the IC product according to
the IC design layout 122. The mask house 130 performs mask
data preparation 132, where the IC design layout 122 is trans-
lated into a form that can be physically written by a mask
writer, and mask fabrication 144, where the design layout
prepared by the mask data preparation 132 is modified to
comply with a particular mask writer and/or mask manufac-
turer and is then fabricated. In the present embodiment, the
mask data preparation 132 and mask fabrication 144 are
illustrated as separate elements, however, the mask data
preparation 132 and mask fabrication 144 can be collectively
referred to as mask data preparation.

The mask data preparation 132 includes an optical prox-
imity correction (OPC) 138, and a lithography process check
(LPC) 140. The OPC 138 is a lithography enhancement tech-
nique used to compensate for image errors, such as those that
can arise from diffraction, interference, or other process
effects. OPC 138 may add features, such as scattering bars,
serif, and/or hammerheads to the IC design layout 122
according to optical models or rules such that, after a lithog-
raphy process, a final pattern on a wafer is improved with
enhanced resolution and precision.

The LPC 140 simulates processing that will be imple-
mented by the IC manufacturer to fabricate ICs. The LPC 140
simulates this processing based onthe IC design layout 122 to
create a simulated manufactured device. The simulated
manufactured device includes simulated contours of all or a
portion of the IC design layout. In the present embodiment,
the LPC 140 simulates processing of the modified IC design
layout, which has been subjected to the OPC 138. The LPC
140 uses one or more LPC models (or rules) 142. The LPC
models (or rules) 142 may be based on actual processing
parameters of the IC manufacturer. The processing param-
eters can include parameters associated with various pro-
cesses of the IC manufacturing cycle, parameters associated
with tools used for manufacturing the IC, and/or other aspects
of the manufacturing process.

FIG. 3 is a flowchart of a lithography process 200 per-
formed by the lithography system 10 of FIG. 1 and the mask
fabricating system 100 of FIG. 2, according to various
embodiments. The lithography process 200 in FIG. 3 is an
overview and details associated with each step in the process
will be described in association with the subsequent figures in
the present disclosure.

The method 200 begins at step 202 by providing two litho-
graphic exposure tools (a first exposure tool and a second
exposure tool), receiving a first mask fabricated by a mask
writer with a first grid table for exposing a first layer on the
first exposure tool and a second mask fabricated by a mask
writer with a second grid table for exposing a second layer on
the second exposure tool from a mask house and providing a
substrate 300 with a set of baseline registration marks 310.
The substrate 300 includes a semiconductor substrate having
an elementary semiconductor such as crystal silicon, poly-
crystalline silicon, amorphous silicon and germanium, a com-
pound semiconductor such as silicon carbide and gallium
arsenic, an alloy semiconductor such as SiGe, GaAsP, All-
nAs, AlGaAs, and GalnP, or a combination thereof. The set of
baseline registration marks 310 may be formed by deposition,
patterning and etching processes known in the art. The set of
baseline registration marks 310 includes various configura-
tions, such as box-in-box, frame-in-frame and cross-in-box.
>>>>>>The method 200 begins at step 202 by receiving a
first mask fabricated by a first mask writer with a first grid
table for exposing a first layer on a first exposure tool and a
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second mask fabricated by a second mask writer with a sec-
ond grid table for exposing a second layer on a second expo-
sure tool from a mask house and receiving a substrate 300
with a set of baseline registration marks 310. The substrate
300 includes a semiconductor substrate having an elementary
semiconductor such as crystal silicon, polycrystalline silicon,
amorphous silicon and germanium, a compound semicon-
ductor such as silicon carbide and gallium arsenic, an alloy
semiconductor such as SiGe, GaAsP, AllnAs, AlGaAs, and
GalnP, or a combination thereof. The set of baseline registra-
tion marks 310 may be formed by deposition, patterning, and
etching processes known in the art. The set of baseline regis-
tration marks 310 includes various configurations, such as
box-in-box, frame-in-frame, and cross-in-box.

The first exposure tool and the second exposure tool may
be equipped with any suitable optical source, such as ultra-
violet (UV) source, deep UV (DUV) source, extreme UV
(EUV) source, and X-ray source or other optical sources
having longer wavelengths. The first exposure tool may have
fairly different process capabilities than those of the second
exposure tool, such as having different field distortion signa-
ture and resolution. The first exposure tool and the second
exposure tool may come from two different exposure tool
suppliers. The first exposure tool and the second exposure
tool may include a high-end exposure tool and a lower-reso-
Iution exposure tool. Because of the high cost of a high-end
exposure tool, an IC manufacturing usually uses the high-end
exposure tool for critical layers and the lower-resolution
exposure tool for less critical layers, which results in different
layers being exposed on different exposure tools. In the
present embodiment, The first exposure tool and the second
exposure tool are assigned to expose two different layers.

The first mask and the second mask are received from a
mask house, such as the mask house 130. The first mask and
the second mask may be of similar or different types, includ-
ing transmissive masks and reflective masks. The transmis-
sive mask usually includes a transparent substrate and a pat-
terned absorption layer. The reflective mask usually includes
a substrate, a reflective multilayer (ML), and a patterned
absorption layer. A light beam from an optical source may be
partially or almost completely absorbed when directed onto
the absorption layer. The absorption layer may be patterned to
have one or more openings through which a light beam may
travel through the transparent substrate (for a transmissive
mask) or reflect from the reflective ML (for a reflective mask).
In the present embodiment, the first mask and the second
mask may be of a same type or of different types. The first
mask is provided by the mask house 130 with the first grid
table configured for the first exposure tool. Similarly, the
second mask is provided by the mask house 130 with the
second grid table configured for the second exposure tool.
The first mask and the second mask may be written by a same
mask writer or by two different mask writers.

Referring to FIG. 4A, the method 200 proceeds to step 204
by forming a first set of registration marks 410 on a first
photo-sensitive layer (e.g., photoresist, or simply “resist”) on
the substrate 300 by using the first mask and the first exposure
tool. The first resist layer is deposited on the substrate 300 by
any proper techniques, such as a spin-on technique. The first
resist layer receives a patterned light exposure from the first
mask by using the first exposure tool. The light causes a
chemical change in exposed regions of the first resist layer,
which may increase or decrease solubility of the exposed
regions. If the exposed regions become more soluble, the first
resist is referred to as a positive resist. If the exposed regions
become less soluble, the first resist is referred to as a negative
resist. Baking processes may be performed before or after
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resist exposure, such as a post-exposure baking process. A
developing process selectively removes the exposed or unex-
posed regions with a developing solution and creating the first
set of registration marks 410 on the substrate 300.

The method 200 proceeds to step 206 by measuring a first
set of overlay errors of the first set of registration marks 410
with respect to the set of baseline registration marks 310. The
first set of overlay errors is measured by an overlay metrology
tool. The overlay metrology tool may include an image-based
overlay metrology system or a diffraction-based overlay
metrology system. For example, the overlay metrology tool is
equipped with a camera operable to scan and generate an
overlay image. The overlay image is a digitized image of a
pair of registration marks, with one registration mark from the
first set of registration marks 410 and the other registration
mark from the set of baseline registration marks 310. The
overlay image is then processed using various image analysis
algorithms to determine an overlay error, i.e., the displace-
ment from the center of the outer registration mark to the
center of the inner registration mark. By measuring all pairs of
registration marks, the first set of overlay errors is obtained, as
shown in FIG. 5.

The method 200 proceeds to step 208 by removing the first
resist layer from the substrate 300. The first resist layer can be
removed by any proper processes, such as plasma dry etch or
a wet etch. Since the first set of registration marks 410 is
formed on the first resist layer, the first set of registration
marks 410 is removed in the removal of the first resist layer.

Referring to FIG. 4B, the method 200 proceeds to step 210
by forming a second set of registration marks 510 on a second
resist layer on the substrate 300 by using the second mask and
the second exposure tool. The formation of the second set of
registration marks 510 on the second resist layer is similar in
many respects to those discussed above in step 204.

The method 200 proceeds to step 212 by measuring a
second set of overlay errors of the second set of registration
marks 510 with respect to the set of baseline registration
marks 310. The second set of overlay errors is measured in a
similar way in many respects to those discussed above in step
206.

The method 200 proceeds to step 214 by generating a set of
tool-induced overlay errors between the first exposure tool
and the second exposure tool. The set of tool-induced overlay
errors is generated by applying a predetermined algorithm on
the first set of overlay errors and the second sets of overlay
errors. For example, the set of tool-induced overlay errors is
generated by subtracting the second set of overlay errors from
the first set of overlay errors (when used for fabricating the
first mask). Alternatively, the set of tool-induced overlay
errors is generated by subtracting the first set of overlay errors
from the second set of overlay errors (when used for fabricat-
ing the second mask). The difference between the two sets of
overlay errors represents a possible set of tool-induced over-
lay errors when two exposure tools are assigned to exposure
two layers.

The method 200 proceeds to step 216 by sending the set of
tool-induced errors to a mask house for fabricating a third
mask and then receiving the third mask. The third mask has a
grid table adjusted by using the set of tool-induced errors on
one of the two grid tables, the first or the second grid table,
depending on the first or the second exposure tool to be used.
For example, the set of tool-induced overlay errors is used by
the mask house 130 to adjust the second grid table to fabricate
the third mask. Then the third mask is received and used by
the second exposure tool to expose a layer which is needed to
align a layer exposed by the first exposure tool. Alternatively,
the adjustment is made on the first grid table to fabricate the
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third mask in the mask house. Then the third mask is received
and used by the first exposure tool to expose a layer which is
needed to align with a layer exposed by the second exposure
tool.

Based on the above, it can be seen that the present disclo-
sure offers a process to reduce tool-induced overlay error
between two exposure tools. The process provides a tool
overlay matching with flexibility of mask type being used.
The process has demonstrated improvements in flexibility in
exposure tool’s assignment to a specific layer and enhanced
manufacture’s capability to take advantages of the most
advanced exposure tools where they are needed while using
lower resolution exposure tool on less critical layers. The
process demonstrates overall cost reduction and lifetime
extension of lithography tools.

The present disclosure provides many different embodi-
ments. In one embodiment, the present disclosure provides a
lithography method. The method comprises receiving a first
mask fabricated by a first mask writer with a first grid table,
receiving a second mask fabricated by a second mask writer
with a second grid table, and receiving a substrate with a set
of baseline registration marks. The method also comprises
forming a first set of registration marks on the substrate using
the first mask and a first exposure tool, measuring a first set of
overlay errors of the first set of registration marks with respect
to the set of baseline registration marks, removing the first set
of registration marks from the substrate, forming a second set
of registration marks on the substrate using the second mask
and a second exposure tool, measuring a second set of overlay
errors of the second set of registration marks with respect to
the set of baseline registration marks, generating a set of
tool-induced overlay errors from the first set of overlay errors
and the second set of overlay errors, sending the set of tool-
induced overlay error to a mask maker to fabricate a third
mask. In one example, the set of tool-induced overlay errors
is generated by subtracting the second set of overlay errors
from the first set of overlay errors and the third mask is
fabricated by the first mask writer with an adjusted first grid
table obtained by subtracting the set of tool-induced overlay
errors from the first grid table, wherein the third mask is used
on the first exposure tool to expose a layer which is needed to
align a layer exposed by the second exposure tool. In another
example, the set of tool-induced overlay errors is generated
by subtracting the first set of overlay errors from the second
set of overlay errors and the third mask is fabricated by the
second mask writer with an adjusted second grid table
obtained by subtracting the set of tool-induced overlay errors
from the second grid table, wherein the third mask is used on
the second exposure tool to expose a layer which is needed to
align a layer exposed by the first exposure tool.

In another embodiment, the present disclosure provides a
method for fabricating a device using a first exposure tool and
a second exposure tool. The method comprises receiving a
first mask fabricated by a first mask writer with a first grid
table for exposing a first layer on the first exposure tool,
receiving a second mask fabricated by a second mask writer
with a second grid table for exposing a second layer on the
second exposure tool, and receiving a substrate with a set of
baseline registration marks. The method also includes form-
ing a first resist layer on the substrate, forming a first set of
registration marks on the first resist layer using the first mask
and the first exposure tool, measuring a first set of overlay
errors of the first set of registration marks with respect to the
set of baseline registration marks, after measuring the first set
of'overlay errors, removing the first resist layer and forming a
second resist layer on the substrate, forming a second set of
registration marks on the second resist layer using the second
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mask and the second exposure tool, measuring a second set of
overlay errors of the second set of registration marks with
respect to the set of baseline registration marks, generating a
set of tool-induced overlay errors from the first set of overlay
errors and the second set of overlay errors, and sending the set
of tool-induced overlay error to a mask maker to fabricate a
third mask. The method further comprises fabricating the
device by one of the following four options, namely using the
third mask on the first exposure tool and the second mask on
the second exposure tool, or using the third mask on the first
exposure tool and a new second mask, which is fabricated by
the second mask writer with the second grid table, on the
second exposure tool, or using the first mask on the first
exposure tool and the third mask on the second exposure tool,
orusing a new first mask, which is fabricated by the first mask
writer with the first grid table, on the first exposure tool and
the third mask on the second exposure tool. In one example,
the third mask is fabricated by the first mask writer with an
adjusted first grid table obtained by subtracting the set of
tool-induced overlay errors from the first grid table if the third
mask is used on the first exposure tool, wherein the set of
tool-induced overlay errors is generated by subtracting the
second set of overlay errors from the first set of overlay errors.
In another example, the third mask is fabricated by the second
mask writer with an adjusted second grid table obtained by
subtracting the set of tool-induced overlay errors from the
second grid table if the third mask is used on the second
exposure tool, wherein the set of tool-induced overlay errors
is generated by subtracting the first set of overlay errors from
the second set of overlay errors.

In still another embodiment, the present disclosure pro-
vides a method that can be used, for example, by a mask
house. The method comprises receiving a first set of overlay
errors from a first mask used on a first exposure tool, receiving
a second set of overlay errors from a second mask used on a
second exposure tool, determining a set of tool-induced over-
lay errors from the first set of overlay errors and the second set
of'overlay errors, and preparing a third mask based on the set
of'tool-induced overlay errors. In one example, the first mask
is fabricated by using a first grid table and the third mask is
fabricated by using an adjusted first grid table obtained by
subtracting the set of tool-induced overlay errors from the
first grid table, wherein the set of tool-induced overlay errors
is obtained by subtracting the second set of overlay errors
from the first set of overlay errors, if the third mask is to be
used on the first exposure tool for patterning a first layer,
which is to be aligned to a second layer exposed on the second
exposure tool. In another example, the second mask is fabri-
cated by using a second grid table and the third mask is
fabricated by using an adjusted second grid table obtained by
subtracting the set of tool-induced overlay errors from the
second grid table, wherein the set of tool-induced overlay
errors is obtained by subtracting the first set of overlay errors
from the second set of overlay errors, if the third mask is to be
used for patterning a second layer, which is to be aligned to a
first layer exposed on the first exposure tool, on the second
exposure tool.

The foregoing outlines features of several embodiments so
that those skilled in the art may better understand the aspects
of the present disclosure. Those skilled in the art should
appreciate that they may readily use the present disclosure as
a basis for designing or modifying other processes and struc-
tures for carrying out the same purposes and/or achieving the
same advantages of the embodiments introduced herein.
Those skilled in the art should also realize that such equiva-
lent constructions do not depart from the spirit and scope of
the present disclosure, and that they may make various
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changes, substitutions, and alterations herein without depart-
ing from the spirit and scope of the present disclosure.

What is claimed is:

1. A lithography method comprising:

receiving a first mask fabricated by a first mask writer with

a first grid table;

receiving a second mask fabricated by a second mask

writer with a second grid table;

receiving a substrate with a set of baseline registration

marks;
forming a first set of registration marks on the substrate
using the first mask and a first exposure tool;

measuring a first set of overlay errors of the first set of
registration marks with respect to the set of baseline
registration marks;

removing the first set of registration marks from the sub-

strate;
forming a second set of registration marks on the substrate
using the second mask and a second exposure tool;

measuring a second set of overlay errors of the second set
of registration marks with respect to the set of baseline
registration marks;

generating a set of tool-induced overlay errors from the

first set of overlay errors and the second set of overlay
errors; and

fabricating a device by using a third mask based on the set

of tool-induced overlay errors.

2. The method of claim 1, wherein the first mask writer and
the second mask writer are a same mask writer.

3. The method of claim 1, wherein the second mask is a
same type of mask as the first mask.

4. The method of claim 1, wherein the second mask is a
different type of mask than the first mask.

5. The method of claim 1, wherein the first set of registra-
tion marks is formed on a first resist layer on the substrate.

6. The method of claim 5, further comprising:

after measuring the first set of overlay errors, removing the

first resist layer; and

forming a second resist layer on the substrate.

7. The method of claim 6, wherein the second set of regis-
tration marks is formed on the second resist layer.

8. The method of claim 1, wherein the set of tool-induced
overlay errors is generated by subtracting the second set of
overlay errors from the first set of overlay errors and the third
mask is fabricated by the first mask writer with an adjusted
first grid table obtained by subtracting the set of tool-induced
overlay errors from the first grid table.

9. The method of claim 8, wherein the third mask is used on
the first exposure tool to expose a layer which is needed to
align a layer exposed by the second exposure tool.

10. The method of claim 1, wherein the set of tool-induced
overlay errors is generated by subtracting the first set of
overlay errors from the second set of overlay errors and the
third mask is fabricated by the second mask writer with an
adjusted second grid table obtained by subtracting the set of
tool-induced overlay errors from the second grid table.

11. The method of claim 10, wherein the third mask is used
on the second exposure tool to expose a layer which is needed
to align a layer exposed by the first exposure tool.

12. A method for fabricating a device using a first exposure
tool and a second exposure tool comprising:

receiving a first mask fabricated by a first mask writer with

a first grid table for exposing a first layer on the first
exposure tool;

receiving a second mask fabricated by a second mask

writer with a second grid table for exposing a second
layer on the second exposure tool;



US 9,052,595 B2

9

receiving a substrate with a set of baseline registration
marks;
forming a first resist layer on the substrate;
forming a first set of registration marks on the first resist
layer using the first mask and the first exposure tool;
measuring a first set of overlay errors of the first set of
registration marks with respect to the set of baseline
registration marks;
after measuring the first set of overlay errors, removing the
first resist layer and forming a second resist layer on the
substrate;
forming a second set of registration marks on the second
resist layer using the second mask and the second expo-
sure tool;
measuring a second set of overlay errors of the second set
of registration marks with respect to the set of baseline
registration marks;
generating a set of tool-induced overlay errors from the
first set of overlay errors and the second set of overlay
errors; and
fabricating the device by one of the following four options,
namely:
using a third mask, based on set of tool-induced overlay
errors, on the first exposure tool and the second mask
on the second exposure tool; or
using a third mask, based set of tool-induced overlay
errors, on the first exposure tool and a new second
mask, which is fabricated by the second mask writer
with the second grid table, on the second exposure
tool; or

10

10

using the first mask on the first exposure tool and a third
mask, which is based set of tool-induced overlay
errors, on the second exposure tool; or

using a new first mask, which is fabricated by the first
mask writer with the first grid table, on the first expo-
sure tool and a third mask, which is based set of
tool-induced overlay errors, on the second exposure
tool.

13. The method of claim 12, wherein the first mask writer
and the second mask writer are a same mask writer.

14. The method of claim 12, wherein either the first mask,
the second mask, or both the first mask and the second mask
is from an outside mask house.

15. The method of claim 12, wherein the third mask is
fabricated by the first mask writer with an adjusted first grid
table obtained by subtracting the set of tool-induced overlay
errors from the first grid table if the third mask is used on the
first exposure tool, wherein the set of tool-induced overlay
errors is generated by subtracting the second set of overlay
errors from the first set of overlay errors.

16. The method of claim 12, wherein the third mask is
fabricated by the second mask writer with an adjusted second
grid table obtained by subtracting the set of tool-induced
overlay errors from the second grid table if the third mask is
used on the second exposure tool, wherein the set of tool-
induced overlay errors is generated by subtracting the first set
of overlay errors from the second set of overlay errors.
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